Introduction
============

In the last decade since the American Institute of Medicine's report *To Err is Human*,[@b1-amep-9-443] there has been increased awareness of the high prevalence of medical error within secondary care. In the UK, one study showed that 10.8% of patients experienced an in-hospital adverse event, about half of which were deemed preventable,[@b2-amep-9-443] costing one thousand million pounds per annum in lost bed days not including the wider costs of lost working time and disability benefits, nor the subsequent human cost of pain and psychological trauma.[@b3-amep-9-443] A report by Robert Francis QC,[@b4-amep-9-443] investigating the poor standards at Mid-Staffordshire NHS Trust, highlighted how unsafe practices continue to exist within the NHS. He called for nationwide reform to "protect patients from unacceptable risks of harm" and stated the need for "a consistent organizational approach to embedding an open and learning reporting culture".

Traditionally, error analysis has focused on individuals as the main instigators of accidents, when in actual fact they tend to be the inheritors of system defects.[@b5-amep-9-443] The focus now is on how organizational factors can be modified to shape and influence the behavior of individuals.[@b1-amep-9-443],[@b5-amep-9-443] In addition, there has been a drive to move away from the traditional "name, blame, and shame" of staff, which only encourages them to hide their mistakes (thus preventing recognition, analysis, and correction of underlying causes),[@b5-amep-9-443] and a greater drive toward encouraging "openness" in incidence reporting such as was mentioned by Robert Francis QC.[@b2-amep-9-443] This can generate the information needed to create "high-reliability organizations"[@b5-amep-9-443] -- organizations which use safety intelligence generated from frontline staff to guide adaptive and constructive changes without waiting for accidents to occur.[@b5-amep-9-443]--[@b8-amep-9-443]

Levels of patient safety and medical error knowledge varies greatly amongst different levels of junior doctors,[@b6-amep-9-443] and various studies have shown snapshots of physicians' attitudes toward error,[@b9-amep-9-443]--[@b12-amep-9-443] but very few studies have investigated the factors that contribute to a physicians' perception of whether an incident is an error or not.[@b9-amep-9-443],[@b13-amep-9-443],[@b14-amep-9-443] Also, there have been no comparative studies on how perceptions of "error" vary with clinical seniority and what factors may contribute to these perceptions.

Our study aims to determine whether medical students, junior doctors, and consultants differ in their perception of the severity of a clinical error and what factors influence their decision. This may help tailor medical education at various levels to promote safe working practices, thus improving patient safety.

Methods
=======

Participants were recruited by convenience sampling and were stratified according to their level of clinical experience (consultants, junior doctors in their foundation years, and medical students). Data were collected over a 10-week period until there were sufficient numbers to power the study for statistically significant results. This was calculated prospectively by a statistician prior to data collection. An introductory email which was linked to an anonymous online survey (via SurveyMonkey) was sent to final year and penultimate year medical students from two local universities and junior doctors from two local foundation program schools. The consultants were recruited from one district general hospital using the hospital consultant directory.

A validated survey instrument was not found in the literature, so a survey was developed by using examples from real cases that were published from the national patient safety agency "rapid response" notifications[@b15-amep-9-443] and from the authors' own experiences ([Table 1](#t1-amep-9-443){ref-type="table"}). A scale of 1--10 was used to rate the severity of the medical error that occurred in each of the eight scenarios: 1 would indicate no medical error occurring and 10 would indicate the most serious medical error possible. A follow-on question was added to each of the scenarios asking participants to justify their score. The term "error" was purposefully not defined as it was the authors' intentions to assess agreement about its use as a free-standing word.

Trust management approval for the study was obtained through the Northampton General Hospital NHS Trust Research and Development Sub-Committee. They also confirmed that Ethics Committee approval was not necessary for this study. Consent was implied if participants completed the questionnaire.

The scores from each of the scenarios were combined to produce a summary score for each of the three groups and was analyzed using non-parametric tests using SPSS (IBM Corporation, version 19). The scenarios were created to include a variety of specialties, variety of individuals responsible (multiple individuals responsible versus one individual), and varying degrees to which the patient was harmed (according to the National Patient Safety Agency rating scale for patient harm)[@b16-amep-9-443] and according to the findings of a previous study.[@b13-amep-9-443] Before issuing the questionnaires, a pilot study was conducted for face validity (to assess content, clarity, and relevance). Ten participants consisting of final year students, junior doctors, and consultants were recruited and feedback from their responses was used to modify the questionnaire before the final version was issued.

Emails were sent to participants with a repeat email sent 3 weeks later to increase the response rates. The data were analyzed by immersion and crystallization[@b17-amep-9-443] to produce emerging insights from the qualitative data that supported each of the scores. One researcher read and re-read the data, organized phrases and segments of the written text, until themes emerged, and then re-analyzed the data for new themes. The second author also participated in analyzing any ambiguous statements and a series of discussions were undertaken in order to build a model and synthesize ideas. This was followed by a return to the medical literature and the data sources to look for both corroborating findings and alternative interpretations.[@b17-amep-9-443]

Results
=======

In total, 213 participants were recruited ([Table 2](#t2-amep-9-443){ref-type="table"}). Of the 480 students that were emailed (319 Oxford students, 161 Leicester students), 76 students participated (15.8% response rate). A total of 914 junior doctors were invited to participate from Leicestershire, Northamptonshire, and Rutland foundation schools, and 73 junior doctors participated (response rate 8.2%) from Trent foundation school; of the 191 consultants emailed at Northampton General Hospital, 63 participated (response rate 33.0%).

Gender differences were insignificant other than in the consultant cohort, where only 30.2% of the participants were female.

Analysis between cohorts
------------------------

Scores for scenarios were non-normally distributed; therefore, non-parametric, Kruskal--Wallis tests were conducted to determine whether there were differences in the ratings of the scenarios between each of the cohorts. All tests were performed using α=0.05. ([Table 3](#t3-amep-9-443){ref-type="table"})

Scenarios 1, 7, and 8 showed statistical significance. Post hoc Mann--Whitney tests showed that there was a significant difference in scores between medical students and consultants for each of these scenarios (with significant difference shown between junior doctors and medical students in scenario 1 only) ([Table 4](#t4-amep-9-443){ref-type="table"}).

The median of the combined scores (from the three cohorts) was calculated and ranked. These were compared to the outcomes of the scenarios ([Table 5](#t5-amep-9-443){ref-type="table"}).

If scenario 6 was omitted from the ranking (as bedrail use in patients with dementia proved to be a contentious issue amongst participants), then the rankings suggest that outcome is used as a guide to judge the severity of error; where errors that have known harmful outcomes requiring intervention to correct them are ranked the highest and those scenarios where the error does not reach the patient (therefore avoiding harm) are judged to be of lower severity. Errors where their subsequent consequences are not fully known (such as scenario 8) are ranked the lowest.

Qualitative analysis of scenarios
---------------------------------

The free-text answers were analyzed qualitatively to validate the abovementioned findings and to investigate other factors that contribute to severity scores. Five main themes emerged as factors which influenced participants' decision-making regarding the severity of the error.

### Scenario outcome

Participants from all three cohorts (medical students (MS), junior doctors (JD), and consultants) showed that the outcome of a scenario was a contributing factor to their decision regarding error severity. It often was a direct determinant of severity scoring, with higher scores associated with scenarios that were perceived to have more harmful consequences to the patient.

There were, however, differences in perception of outcome, even within the same scenario. "Clinical knowledge, participants' interpretation of what constitutes harm, and participants' perceptions of subsequent consequences" were sub-factors which contributed to perception of whether harm had occurred.

An example of variation in "clinical knowledge" can be observed in scenario 1 where a nasogastric feed was started without adequate checks of the position of the nasogastric tube. Some consultants and junior doctors stated that harm had occurred with further risk of deterioration, whereas other participants said that harm had been averted: "...Even though there has been no immediate deterioration, this child is still at very high risk of a serious pneumonia" (JD rated 7), compared to: "The naso-gastric tube should have been checked... however the error was noticed quickly, the feed was stopped and the issue resolved... No real harm came to the child" (JD rated 4).

There were also differences in "perception of what constitutes harm". In scenario 8, the delay in histology results was perceived by some to be an inconvenience, whilst others perceived this as a source of psychological harm and anxiety for the patient while waiting for the results. "Inconvenient for patient and waste of money, but no harm done" (JD rated 3), compared to: "This is unlikely to cause physical harm to a patient, but is unprofessional and likely to cause mental harm..." (JD rated 3)

"Perception of subsequent consequences to the error" also contributed to the variation in severity scores. In scenario 4 where three times the volume of blood was administered to the child, some participants perceived this to result in very little clinical significance, whilst others envisaged that this might cause pulmonary edema, precipitate a sickle cell crisis, or cause cardiac failure.

"\[T\]oo much blood is still a better outcome than giving none" (JD rated 4), whilst another stated: "polycythaemia could have serious consequences, stroke, retinal problems etc..." (JD rated 7). This contrast was also seen in the other two cohorts.

Other less commonly stated outcome-related factors were: "timeliness of error detection" (prompt action was associated with lower scores) and "error reversibility" (those who considered a situation to be difficult to reverse scored higher than participants who stated that a situation was easily reversible). However, some participants did not base their score according to outcome.

### Potential consequences

Medical students and junior doctors gave more detailed comments regarding potential consequences compared to consultants. Emotional/psychological consequences were stated mainly by medical students, such as commenting on adverse effect the error in scenario 5 would have on mother--baby bonding. Consultants, in contrast, rarely mentioned emotional/psychological consequences but some highlighted legal consequences such as "risk of a law-suit" and "breach of the two-week rule" in scenario 3 (alluding to a policy in which patients with a suspected malignancy need to be seen by a hospital specialist within 2 weeks of referral by their general practitioner). [@b18-amep-9-443] These were not mentioned by the other two cohorts.

"Potential consequences identification", their "perceived severity" and "potential fatality" contributed to severity scores. In scenarios where the outcome was unknown, such as in scenario 8, many of the participants "identified potential consequences" (such as delay in treatment of a potential malignancy and potential increase in costs of treatment), which were associated with higher severity scores compared to those who stated that there would be no further consequences. In scenarios where the error had already harmed the patient, some participants considered alternative outcomes that could have occurred. For example, in scenario 3 where the elderly patient's renal function returns to baseline following acute or chronic renal failure, many participants stated that the error "could" have resulted in worse consequences: "The patient was lucky not to be sent into worsening chronic renal failure on recovery" (MS rated 9), whilst others who implied that no further consequences would occur gave lower severity scores: "poor practice but no long term harm done" (consultant rated 5).

There were variances in "perceived severity of potential consequences". For example, in scenario 7 where the patient could have potentially received the wrong medication, many participants stated there would have been severe adverse consequences had the error occurred: "Could have led to serious complications for patient. Checking the date of birth etc should be part of normal drug round" (consultant rated 10), whilst a minority stated that it would have been unlikely to be detrimental: "It is unlikely that either patient would have come to much harm, unless they happened to have a severe allergy to any of the drugs" (consultant rated 2). It is difficult to determine how consideration of potential consequences affected the scoring of severity as often this factor was mentioned amongst others, and there were a wide range of scores for the same potential consequence stated.

Often, there were conflicts in opinion between members of the same cohort regarding "potential fatality". For example, in scenario 5 where a retained swab caused a perineal abscess: "Disaster. Potentially life threatening. Should know better" (MS rated 9), whilst another medical student stated: "again not potentially fatal but can cause long term problems" (MS rated 6). Potential fatality, however, was not always associated with high scores; in scenario 4, two consultants gave the same score but with contrasting views: "Potential serious harm. Unlikely to be fatal" (consultant rated 6) and "potentially fatal error" (consultant rated 6).

### Latent factors

Identification of latent factors (underlying factors that contribute to an error being made) by participants also contributed to their perceptions of error severity. "Failure to follow established guidelines or protocols, lack of supervision of junior staff, expected level of knowledge, and system failures or checks" were underlying factors identified by participants and generally increased severity scores.

In scenarios 1, 3, 4, 5, and 7, "failure to follow established guidelines or protocols" was mostly identified by consultants. Participants often stated this factor as their reason for giving high severity scores. For example, in scenario 5, "avoidable error if had followed guidelines" (consultant rated 7) and "this should be avoided if correct protocols are followed by the surgeon and the theatre staff" (JD rated 9).

Consultants also commented on "lack of supervision" as a factor in some scenarios, and this was the basis for high scores amongst the consultant cohort (ranging between 7 and 9). In scenario 1, criticism of the senior nurse was made for not having supervised the student nurse during the procedure, whilst some medical students praised the senior nurse for her quick intervention. A lack of supervision was also commented on to a lesser extent in scenarios 2, 3, and 5.

"Expected level of knowledge" of an individual also affected participants' responses. In scenario 2, some participants made excuses for the Foundation Year 1 (FY1) such as "new doctor" (MS rated 6) and "Juniors will make mistakes" (consultant rated 5). But many more participants, particularly medical students, expected an FY1 to have more knowledge, and this was associated with high severity scoring (rated either the median score or greater): "I do not know the correct dose, but as an FY1 that should be part of your knowledge and if not then you should check before prescribing as the potential outcome if not picked up may be disastrous" (MS rated 6) and "An FY1 should know these basic prescribing principles" (consultant rated 7).

In some scenarios, references to Reason's Swiss cheese model[@b1-amep-9-443] were made (which portrays errors as "system failures").[@b1-amep-9-443] Scenario 4 is one example, where the majority of such statements came from the junior doctors but were also stated to a lesser extent by the other two cohorts. "Thinking about the Swiss cheese model, there was a clear failure for the error to be picked up at numerous levels, despite them being in place..." (JD rated 9). "System failure" statements were made in other scenarios too, particularly by consultants, but this factor was not a main determinant of participants' severity scoring as seen by wide ranges in scores and multiple reasons within the same answer. Additionally, participants were also able to identify when "system checks" had successfully prevented an error from reaching the patient. For example, in scenario 2: "There are several "layers" of protection following a prescription error such as this (senior doctor review, pharmacist review, administering nurse review and hourly blood sugar monitoring)" (consultant rated 5). Some participants noted, however, that such checking systems are "Good... but not something to rely on" for error prevention.

### Error circumstances

Participants' perceptions of whether a situation was to be considered a "medical" error or a "never event" contributed strongly to severity scores. Participant responses which stated "an error had occurred" were associated with higher scores compared to those who stated that no error occurred. For example, in scenario 7, some individuals gave their severity scoring based on the fact that an error had occurred, regardless of the outcome: "A drug error was made even if it was picked up by the patient it's still an error" (JD rated 7). This factor was associated with higher severity scores (majority range between 6 and 8) than those who perceived no error had occurred (majority ranging between 1 and 3): "I wouldn't say an error occurred" (JD rated 2). Likewise, participants who identified a scenario as a "never event" rated the severity higher than median: "this is a 'never event', which is why I scored it 9 instead of a lower score" (MS rated 9). This occurred in scenarios 1, 2, and 5.

"Perception of ease in performing or avoiding the error, error frequency, and number of individuals involved" also affected participants' judgment of error severity but were less frequently stated factors compared to those aforementioned.

Participants who perceived an error as "easily made" rated the scenario lower than those who perceived the error as "easily avoidable". For example, in scenario 7: "On a busy ward round drug charts can easily get moved around" (JD rated 2), compared to: "...A breach of ward procedure and easily avoidable by following the protocol" (consultant rated 9). Likewise, "frequency of an error" was a contributing factor, such as in scenario 8 where one consultant only responded with: "these things happen" (consultant rated 1).

There were differences in opinion regarding the "number of individuals at fault" in scenarios, but this was not reflected in a trend in the severity scoring. For example, in scenario 4: "I would consider this negligent and lazy by the prescribing Dr" (MS rated 8), compared to: "Potential serious consequences. Different mistakes made by people at different levels" (JD rated 8). In some situations, a minority of the consultants identified other individuals not mentioned in the scenario as responsible for the error, such as the endoscopist in scenario 3 who suggested the procedure should take place (this was not seen amongst the other two cohorts).

### Participant empathy

"Participant empathy toward the health care workers" was associated with lower scores compared to critical participants. In scenario 3, many junior doctors related to the FY1 in the scenario: "Despite this being a significant error, I feel for the FY1, as this is something many junior doctors will do" (JD rated 7). In contrast, medical students were mainly critical: "It is the prescribing doctor's responsibility to make sure that the drug that he/she prescribes is safe for the patient" (MS rated 9).

"Empathy toward a patient's vulnerability", however, was associated with higher severity scores. In scenario 1, some medical students and junior doctors stated the reason for their score was because: "Firstly this is a child, and things are just worse when they happen to children...." (JD rated 9), and likewise in scenario 5 another junior doctor stated: "...it's hard enough being a new mum and then having to stay in hospital again for a mistake that shouldn't have happened is even worse" (JD rated 8).

In some situations, however, multiple reasons stated by one participant for any given scenario make it difficult to attribute their score to any one particular factor. One such example is mentioned for illustration of this point. In scenario 5, one participant stated: "A never event. The outcome of this scenario could have been very different, for example, fistula formation. In addition, the mother's morbidity could have affected her bonding with her newborn baby leading to post-natal depression or attachment issues between mother and child later in life" (JD rated 9).

Discussion
==========

In our study, outcome and potential consequences of errors were the two main influences on severity scores across all the three cohorts. This supports existing evidence which shows that physicians are more likely to deem a situation as erroneous when harm has occurred, compared to a situation where the outcome was unknown.[@b13-amep-9-443] Other hospital staff view errors that are detected and corrected as "non-events" or a natural part of the work flow, rather than actual errors,[@b19-amep-9-443] and patients also adopt a "no harm, no foul" viewpoint.[@b20-amep-9-443],[@b21-amep-9-443] But in our study, there were a wide range of scores, even from those participants who just based their score on outcome. One contributing factor may be the large variation in definition of "medical error" by clinicians,[@b13-amep-9-443] which was also seen in our study where "no error" and "major error" were often used to describe the same scenario by different participants across the cohorts. Another contributing factor is the differences in interpretation of harm. Clinicians vary in their perception of what constitutes harm and what should be considered as mere inconvenience,[@b14-amep-9-443] which was also shown in our study in scenario 8, where there was discrepancy regarding whether the delayed histology results were to be considered as harmful or not.

Elsewhere, clinical experts have shown different patterns of reasoning compared with those expressed by novices or intermediates and organize their knowledge differently.[@b22-amep-9-443]--[@b26-amep-9-443] Their judgment is increasingly based on their previous experiences,[@b23-amep-9-443],[@b25-amep-9-443],[@b26-amep-9-443] and they have a wider view of the situation, a better grasp of the nature of particular clinical situations, including opportunities and constraints, and a more long-term focus.[@b27-amep-9-443] This was evident in scenarios 2 and 7 where some consultants and junior doctors stated that given the circumstances of the scenarios, even if the error had not been detected, the "likelihood" of severe harm to the patient would have been low, which was not mentioned by the medical student cohort. In addition, the consultants considered the legal implications of errors, which were not mentioned by the other two cohorts. However, there were also scenarios where there was wide variation shown in the interpretation of the clinical information even amongst the consultants, such as in scenario 4 where three times the appropriate volume of blood was transfused into an infant. This was considered as catastrophic by some consultants and hardly deleterious by others -- a pattern also seen in the other two cohorts.

Rare occurrences have been shown to be more likely to be considered as an error compared to common ones, suggesting that physicians' perceptions can become desensitized to medical errors if they occur on a regular basis.[@b13-amep-9-443] In scenarios 7 and 8, there was a lower median score for the consultant cohort in comparison to the medical students and junior doctors, suggesting a possible desensitization to such errors because of their frequency, as illustrated by the examples given in the "Results" section. Another potential reason is that their clinical experience has given consultants a greater understanding of the "likelihood" of resultant harm should the error occur. In scenario 7, for example, some participants (the majority of whom were consultants) stated that even if the patient had received the wrong medication, the likelihood of major harm from a one-off dose would have been low. This may explain why consultants also rated scenario 1 higher than the other cohorts, perceiving the likelihood and severity of further harm to be great despite the nasogastric feed being quickly stopped.

Senior doctors have been shown to have a better understanding of how organizational factors influence patient safety than junior doctors[@b6-amep-9-443] which was also shown in the responses of many of the consultants in our study, who highlighted lack of supervision and lack of adherence to guidelines as underlying factors to many of the scenarios. It is possible that their years of clinical experience have given them a greater appreciation of the factors that contribute to errors and therefore are more able to identify such latent factors.

Our study showed that "system errors" such as in scenario 8 are less likely to be termed a "medical error" than errors where an individual is seen as responsible such as in scenario 1 and has also been shown in other physician responses.[@b13-amep-9-443] Such complex "system errors" tend to be viewed by physicians as "practice variances" and "suboptimal outcomes" rather than "error".[@b14-amep-9-443] The same authors found that physicians are more likely to consider a situation as erroneous when one individual is involved compared to when an error occurs as a result of a team failing;[@b9-amep-9-443],[@b13-amep-9-443] however, our study showed no differences in score for participants who held one person accountable compared to multiple individuals. Knowledge of patient safety theory was evident amongst the junior doctors who often referred to the Swiss cheese model (particularly in scenario 4), and this has been shown elsewhere, possibly reflecting the relatively recent introduction of patient safety education into undergraduate curriculum.[@b6-amep-9-443]

However, patient safety education is only a recent introduction and has not been universally applied.[@b28-amep-9-443] It is unsurprising, therefore, that studies have shown that both undergraduate and postgraduate doctors have limited knowledge on the subject.[@b6-amep-9-443],[@b28-amep-9-443]--[@b30-amep-9-443] However, clinicians' perception of clinical error or "error wisdom" has been shown to be augmented through simple training in patient safety concepts,[@b6-amep-9-443] thus adding to the argument for more widespread patient-safety education. Though we did not ask participants about any previous educational experiences they had received regarding patient safety, our study showed that some medical students had a better grasp of patient safety concepts than others, and this was also reflected in the other two cohorts. Therefore, universal mandatory patient safety programs will enhance existing knowledge and if started from undergraduate curriculum and progressing into postgraduate education, this reinforces patient safety themes longitudinally[@b30-amep-9-443] and may help in changing patient safety culture within health care professionals in order to bring about real and effective change.[@b5-amep-9-443]

Limitations
===========

Study strengths included the novel approach used to gain insight into participants' perceptions of erroneous scenarios and how these factors contribute to their perception of error-severity. However, our study was based on participants from the same region, therefore limiting the extent to which our findings can be generalized to other populations. In addition, there was a high non-response rate (particularly amongst junior doctors) and non-responders may have demonstrated alternative factors that would influence their severity scores, further limiting the generalizability of the results. Those who participated did so voluntarily, which can create a selection bias, and the administration of a survey itself may have influenced attitudes, and there may have been an element of satisfying bias. Conversely, as it was an online survey, participants were not given an opportunity for clarification of any misunderstandings in the wording of questions, and there was no psychometric testing of the scenarios.

The wide variety in scores within each scenario and the same reasons (eg, "potentially fatal") translating into a wide range of scores may suggest that the scale range was too wide or that the scale was difficult in its application (eg, what exactly constitutes an 8 out of 10 and what constitutes a 5 out of 10). A Likert scale with a narrower range may be of benefit in subsequent studies. The free-text boxes, however, provided a useful insight into the reasoning behind the severity scores. As with all qualitative research, the worldview of the researchers inserts itself into the research.[@b31-amep-9-443] To counter this and to increase reliability, a second author was involved in discussions of emerging themes and the re-analysis of the data which adds rigor to our findings.

Conclusion
==========

Heterogeneity in answers was seen within each of the cohorts, which reflects individual differences in consideration of the factors that contribute to error severity and the weighting they possess. The most influential factors were scenario outcome and potential consequences. Participants' interpretation of how these would affect the patient involved differed, with more harmful and more potentially life-threatening scenarios receiving higher severity scores. However, latent factors, such as error circumstances and participant's empathy, also contributed to a lesser extent. There were significant differences in the scores between medical students and consultants in some scenarios, which may be related to the clinical experience advantage that consultants have in determining the "likelihood" of occurrence of harm. The heterogeneity of answers amongst all three cohorts suggests that there is a need for mandatory patient safety programs to be implemented across all levels of clinical seniority in medical practice.
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###### 

Scenarios used in the questionnaire to assess differences in perceptions of severity of medical error

  --- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1   An 8-month-old baby with poor feeding is admitted to the ward for failure to thrive, having lost weight over the past 6 weeks. A nasogastric tube is inserted by the nursing staff in order to initiate feeds. A student nurse sets up the pump and initiates feeds without confirming the nasogastric tube is in the correct position. Shortly afterwards, the baby coughs and splutters and the feed is stopped by a more senior nurse. A chest X-ray is performed which confirms the nasogastric tube is in the right main bronchus. The child is monitored closely over the next 6 hours but no clinical deterioration is detected.
  2   A new foundation year 1 doctor is called to a patient with known longstanding type 1 diabetes mellitus. He is asked to prescribe a sliding scale for this patient who is currently nil by mouth, awaiting an esophago-duodenoscopy. The foundation year 1 doctor prescribes 100 units of Actrapid in 50 mL of 0.9% saline. The nurse in charge detects this error and asks the foundation year 1 doctor to represcribe the correct dose of insulin. The correct dose is then set up and the patient undergoes the procedure as planned with no adverse event.
  3   The nurse at pre-clerking sees a 70-year-old gentleman with known chronic renal failure, who is due to undergo a colonoscopy for suspected large bowel malignancy. She fails to check the patient's renal function results and asks the foundation year 1 doctor to prescribe Picolax (bowel preparation substance) for the patient to take at home the day before the procedure. The foundation year 1 doctor does so without checking the patient's renal function. The 70-year-old gentleman presents to hospital the night before the procedure in acute renal failure. He is admitted for 6 days and requires intravenous fluid resuscitation. His renal function improves slowly back to his baseline over the course of his admission and he is discharged from hospital with an in-patient colonoscopy re-booked for 2 weeks time.
  4   A general practitioner trainee rotating in pediatrics is asked to prescribe packed red cells for a transfusion for a 3-year-old girl who has sickle cell anemia. Instead of calculating the amount of blood in milliliters, she prescribes 1 unit of blood for the patient. The supervising registrar becomes occupied in managing another patient and does not remember to check the prescription. The newly qualified nurse administering the transfusion appropriately checks the patient's name and number and correct blood product but does not question the volume of blood being administered. This results in three times the appropriate blood volume being transfused. The error is detected by the night registrar at the start of the shift (after the evening hand-over) when the health care assistant reports an increase in the patient's respiratory rate but no other signs of clinical deterioration. The patient is moved to a bay closer to the nurse's station and undergoes close observation for the subsequent 24 hours. A chest X-ray showed no acute changes and no further deterioration was noted.
  5   A 26-year-old gives birth to a term baby via a normal vaginal delivery and sustains a second-degree perineal tear. The junior obstetrician suturing the tear forgets to count the swabs afterwards and therefore accidently leaves a swab within the vaginal canal. The mother returns 5 days later with a perineal abscess and discharge. She requires admission for removal of the swab, incision, and drainage of the abscess and intravenous antibiotics. She makes a slow recovery back to normal health.
  6   A health care assistant is asked to help an 80-year-old lady with dementia to the bathroom who is being investigated by the care of the elderly team for persistent loose stools. On returning from the bathroom, the health care assistant helps the patient back into bed but forgets to put up the bed rails. Later that night a nurse while performing the medication rounds notices that the patient has fallen out of bed, but is fully alert and does not think she has lost consciousness. There is extensive bruising to the lateral aspect of her left thigh, but X-rays show no neck of femur or pelvic fracture.
  7   Two patients with similar names are admitted to the same bay in a hospital. At the end of the ward round, as the foundation year doctor is returning the drug charts at the end of each patient's bed, he switches the drug charts around by mistake. Later that day, on the 2 pm medication round, the nurse picks up the wrong drug chart for the patient in front of her and begins to dispense the tablets on that drug chart for that patient. The patient questions why there has been a change in color to the tablets she normally receives. The nurse therefore checks the name band and realizes that the drug chart is for a different patient. She apologizes and the correct drug chart is found, and the correct medication is administered.
  8   A registrar is in the dermatology outpatient department. A 65-year-old female patient who regularly attends the clinic for excision of dysplastic moles attends today for the histology result from a previous excision. The computer system for retrieving results, however, is not working and there is no record in her hand-held notes of the histology result. The registrar apologizes and tells her that she will be re-booked for another appointment as soon as possible.
  --- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Gender and age distribution across groups

  Professional group   Gender       Age (years)   
  -------------------- ------------ ------------- --------
  Medical students     33 (43.4%)   43 (56.6%)    21--29
  Junior doctors       29 (39.7%)   44 (60.3%)    21--29
  Consultants/others   44 (69.8%)   19 (30.2%)    40--49

###### 

Test statistics for Kruskal--Wallis tests (by professional group)

               Scenario 1   Scenario 2   Scenario 3   Scenario 4   Scenario 5   Scenario 6   Scenario 7   Scenario 8
  ------------ ------------ ------------ ------------ ------------ ------------ ------------ ------------ ------------
  Chi-square   11.295       2.300        1.692        2.809        2.807        1.313        8.383        6.168
  *df*         2            2            2            2            2            2            2            2
  *p*-value    **0.004**    0.317        0.429        0.245        0.246        0.519        **0.015**    **0.046**

**Notes:** Bold text shows statistical significance (*p*\<0.05). Scenarios are shown in [Table 1](#t1-amep-9-443){ref-type="table"}.

###### 

Test statistics for Mann--Whitney tests

                                                                     Scenario 1                  Scenario 7                  Scenario 8
  ------------------------------------------------------------------ --------------------------- --------------------------- ---------------------------
  Difference in scores between medical students and junior doctors   *U*=2019.5, ***p*=0.002**   *U*=2147.5, *p*=0.159       *U*=2333.0, *p*=0.516
  Difference in scores between medical students and consultants      *U*=1796, ***p*=0.009**     *U*=1563.0, ***p*=0.006**   *U*=1644.5, ***p*=0.012**
  Difference in scores between junior doctors and consultants        *U*=2218.0, *p*=0.614       *U*=1760.5, *p*=0.081       *U*=1796.5, *p*=0.091

**Notes:** Bold text shows statistical significance (*p*\<0.05). Scenarios are shown in [Table 1](#t1-amep-9-443){ref-type="table"}.

###### 

Scenarios ranked according to median severity score with explanation of outcome

  Median score                Scenario                                                                                                                                                                                                                                                                                                                                                                                                              Outcomes
  --------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  8 (Scenarios 1, 3, and 5)   Scenario 1                                                                                                                                                                                                                                                                                                                                                                                                            Error affected patient. Nasogastric feed initiated whilst tube was in the incorrect position. The patient required subsequent monitoring. Patient stable at 6 hours but unknown long-term outcome.
  Scenario 3                  Error reached patient. Elderly patient with chronic renal failure is given medication that worsens his renal function requiring hospital admission. No long-term effect on renal function.                                                                                                                                                                                                                            
  Scenario 5                  Error affected patient. Swab-count omitted at the end of a procedure resulting in swab unintentionally left inside the perineum. This resulted in abscess formation requiring incision and drainage and intravenous antibiotics.                                                                                                                                                                                      
  7 (Scenarios 4 and 7)       Scenario 4                                                                                                                                                                                                                                                                                                                                                                                                            Error affected patient. Patient given three times the appropriate volume of blood for transfusion due to a prescription error that was not checked. This resulted in a transient increased patient respiratory rate but no other deterioration.
  Scenario 7                  Error prevented at patient bedside but patient not affected as he/she appropriately questions the nurse regarding their medication and so correct medication is eventually given resulting in no patient harm.                                                                                                                                                                                                        
  6 (Scenarios 2 and 6)       Scenario 2                                                                                                                                                                                                                                                                                                                                                                                                            Error did not affect the patient. Nurse questions the junior doctor's prescription of insulin which is double the normal dose prior to administering it to the patient. Prescription is corrected by junior doctor and correct insulin dose is given to the patient resulting in no harm.
  Scenario 6                  Error affected the patient. Bed rails are not used in an elderly patient with known severe dementia, resulting in a patient fall from height later detected by nurse on medication round. This resulted in extensive unilateral bruising but no neck of femur or pelvic fractures. The nurse does not think the patient has lost consciousness but there is no mention of other potential consequences of the fall.   
  2 (Scenario 8)              Scenario 8                                                                                                                                                                                                                                                                                                                                                                                                            Scenario 8. Error affected the patient. Histology results for a potentially dysplastic mole are unavailable at clinic appointment. This results in a repeat appointment being made as soon as possible but does not specify the time period. No mention of what the subsequent result is.

**Note:** Scenarios are shown in [Table 1](#t1-amep-9-443){ref-type="table"}.
